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PROTECTION DEVICE FOR HAND HELD
ULTRASOUND NEEDLE PROCEDURES

BACKGROUND OF THE INVENTION

The present mvention relates to a protection device for
hand held ultrasound transducers during needle guided pro-
cedures and relates particularity to a shield that protects the
hand of the technologist/physician from accidental needle
punctures during ultrasound procedures in which a technolo-
o1st or physician uses a transducer, scope or other hand held
imaging devices with a needle guide for biopsy/aspiration
positioning.

The shield or protective device of this invention 1s typi-
cally used with ultrasound transducers having a needle guide
attachment. The combination transducer and needle guide
are used to properly position the needle for accurate biopsy/
aspiration of the lesion in question. The transducer provides
the a real-time 1mage of the internal body area 1n question
and can be saved 1n frozen format for documentation. Once
the proper location has been designated by the transducer, a
needle, catheter or other body piercing device 1s inserted 1nto
the needle guide on the head of the transducer. The
technologist/physician can view the monitor as the needle or
catheter 1s inserted through the guide. This arrangement
allows the technologist/physician to specifically and exactly
position the needle or catheter with a very high degree of
precision. Since the technologist/physician 1s watching the
monitor and not the needle the technologist/physician hold-
ing the transducer often inadvertently gets stuck with the
contaminated needle, resulting 1n additional costs of health
care prolessional and patient testing for HIV/AIDS and
Hepatitis viruses. Prior to this invention, there 1s no known
shielding device to protect the hand of the health care
professional from needle injuries during these types of
procedures.

There are many different types of transducers known and
used. They can be basically categorized by the shape of the
head and it’s use. There are linear array, curved array, sector
array and endocavity transducers. The linear array trans-
ducer has a flat, smooth, and straight area that contacts the
skin of the patient. The curved array has, as the name
suggests, a curved surface at the head area that contacts the
skin. The sector array has a rectangular or square area on the
head. Endocavity transducers are designed to be inserted
into body orifices such as the rectum, vagina or esophagus.
Each have particular uses, and advantages or disadvantages
based upon the particular procedure being performed and
body part being 1maged. The device of this invention can be
made specific for a specific type or brand of transducer, or
universally adaptable to any of these transducers or any
other type that do not fall 1n these specific categories.

Accordingly, 1t 1s an object of the present invention to
provide a protection device for hand held ultrasound guided
needle procedures adapted to protect the health care profes-
sional’s hand from inadvertent punctures from contaminated
needles. With the protection device, for hand held ultrasound
cuided needle procedures, of this invention, it has been
found that the hand 1s protected and covered with a shield
that eliminates the majority, if not all, of 1nadvertent needle
punctures.

Another object of the present mmvention 1s to provide a
protection device for hand held ultrasound guided needle
procedures that can be universally used on any type of
transducer or similar device utilizing needle guidance. The
universal application of this invention may be preferred
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because a single shield design would fit and function with all
types of transducers and manufacturers. This would help to
lower cost and inventory in locations that have several
different types of transducers 1n use.

A further object of the present invention 1s to provide a
protection device for hand held ultrasound guided needle
procedures that can be made for a specific application or
device. A shield of this invention can be made to specifically
fit a specific type of transducer. This may be desired for
exactness of {it, to prevent loose fitting of the shield to a
transducer, and to provide a particular manufacturer with a
means of providing a shield for a specific device.

To accomplish the foregoing and other objects of this
invention there 1s provided a protection device for hand held
ultrasound guided needle procedures and more particularly
to a shield that protects the hand of the ultrasound
technologist/physician from punctures by contaminated
needles during ultrasound guided needle procedures.

SUMMARY OF THE INVENTION

The protection device for hand held ultrasound guided
needle procedures of this mvention includes a protective
device basically being a shield made from a shielding
material shaped to cover the hand and having a means to
attach and secure the shield to an ultrasound transducer or
similar device. The device can be attached above or over a
biopsy guide or directly to a transducer. It allows the
technologist/physician to grasp the transducer 1n a normal
manner while providing a barrier between the directed
biopsy needle and the health professional’s hand. The shield
material must be resistant to needle puncture, both by hand
cuided needles and core biopsy needles used with mechani-
cal biopsy guns that thrust the needle 1nto the tissues with a
particular force. The material could be disposable or readily
cleanable, rigid or flexible depending on the embodiment
and desires of the consumer.

The shield 1s formed in a basic arc that fits around the
hand. At the top and bottom apex of the arc, provisions are
made for attaching and securing the transducer. The attach-
ment provisions can be as simple as an opening with a hook
and loop material or as elaborate as special latches or fittings
designed to specifically attach to a specific transducer and/or
manufacturers design.

In operation, the shield 1s attached to the transducer using,
the attatchment provisions. The technologist/physician can
then 1nsert their hand into the arc of the shield to grasp the
transducer. The transducer can then be used 1n the normal
fashion. As the physician performs a biopsy, aspiration,
stent, catheter placement or any other procedures in which
the attached needle guide 1s used, the technologist’s/
physician’s hand 1s protected from punctures by contami-
nated sharp medical devices such as needles.

The above mentioned and other objects, and features of
the present mvention will be better understood and appre-
cilated from the following detailed description of the main
embodiment thereof, selected for purposes of illustration
and shown 1n the accompanying drawings.

BRIEF DESCRIPITION OF THE DRAWINGS

FIG. 1 shows the protective device of this invention with
the shield being 1n a flat configuration, which 1s a represen-
tation of one embodiment of this 1nvention.

FIG. 1A shows the protective device as shown 1n FIG. 1
with one type of a latch that could be used as a securing
means.
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FIG. 2 shows the protective device of this invention with
the shield made from a rigid material and bent into an arc,
which 1s a representation of another embodiment.

FIG. 3 showing a typical front view of the protection
device for hand held ultrasound needle procedures attached
to a transducer with a hand inside the shield holding the
transducer.

FIG. 4 shows a side view of the protection device for hand
held ultrasound needle procedures attached to a transducer
with a hand inside the shield holding the transducer.

DETAILED DESCRIPTION

Referring now to the drawings there 1s shown preferred
embodiments of the protection device 10 for hand held
ultrasound needle procedures of this invention. The protec-
five device 10 being a shield 12 made from a shielding
material shaped to cover the hand 6 and having a means to
be attached and secured to an ultrasound transducer 8, or
similar device. The protective device 10 attaches above or
over a biopsy guide 4 or directly to the transducer 8. It
allows the technologist/physician to grasp the transducer 8
in a normal manner while providing a barrier between the
directed biopsy needle and the technologist’s hand 6. The
shield material must be resistant to needle puncture but yet
be readily cleanable and perhaps autoclavable or preferably
disposable. The shield material could be aluminum or other
light weight metals, plastic, plexiglass, acrylics, fibrous
materials or any other suitable type material. It can also be
flexible or rigid depending on the particular configurations
and desires. The material ideally, 1n a preferred embodiment,
would be disposable for added sterility 1n patient proce-
dures. Materials that could be resterilized may be suitable
depending upon the rigid guidelines defined by OSHA
(Occupational Safety Hazards Administration), JCAHO
(Joint Commision for the Accreditation of Hospitals
Organization), and other governing agencies that relate to
the standards of procedures hospitals, out-patient clinics and
private physician’s offices must adhere to.

The shield 12 1s basically formed in a shape of an arc that
fits around the hand 6. At the top and bottom apexes of the
arc, provisions are made for attaching and securing the
transducer 8. The provisions can be as simple as an opening
with hook and loop material or as elaborate as specialty
latches or clamps designed to specifically attach to a trans-
ducer 8.

The preferred embodiment and the best mode contem-
plated of the protection device for hand held ultrasound
needle procedures of the present invention are herein
described. However, it should be understood that the best
mode for carrying out the invention hereinafter described is
offered by way of illustration and not by the way of
limitation. It 1s mtended that the scope of the invention
includes all modifications that incorporate 1its principal
design features.

The protection device for hand held ultrasound needle
procedures 10, 1n the preferred embodiment, consists of a
shield 12 made from a needle resistant material. The shield
12 1s bent mto the shape basically described as an arc 14.
The shield 12 can be made as a flexible shield 12, FIG. 1, or
as a rigid shield, FIG. 2. A shield 12 made from a flexible
material will be bent into a shape of an arc 14 at the time of
use. If made from a rigid material, the shield 12 would be 1n
a permanent shape of an arc. The only requirements for the
material are that the material must be puncture resistant to
needle punctures (by both hand directed and mechanically
fired as in abiopsy gun), be readily cleaned, autoclavable or,
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in a preferred embodiment disposable to ensure sterility,
sturdy enough to make the shield 12, and strong enough for
attachment to and being secured to a transducer, and yet also
be suitable for medical applications. Typical materials would
include, but are not limited to, lightweight metals,
polyresins, acrylics and flexible materials such as Kevlar.

Generally, 1f the shield 12 i1s made from a {flexible
material, the shield 12 can be easily stored 1n a flat position,

shipped and transported 1n a flat envelope type container.
See FIG. 1. The container will typically hold the shield 12

n a sterile environment.

Another embodiment, the shield 12 1s made from a rigid
material, such as plastic. See FIG. 2. The shield 12 1s 1n a
permanently held shape of an arc 14. A durable plastic lexan
plexiglass was used as a prototype and served very well. The
shield 12 could be either made 1n an arc during manufacture
or later bent 1into an arc 14 by a manufacturing process. This
embodiment 1s preferred by many because it 1s rigid and
does not flex during use. The plastic embodiment can also be
stored 1n a sterile container, but 1s generally more bulky than
the envelope type container used with the flat embodiment.

The arc 14 has a first apex 16 and a second apex 18. The
first apex 16 1s located at an upper end of the arc 14. The
second apex 18 1s located at a lower end of the arc 14.

A first receiving means 20, for receiving an upper end of
a transducer or other similar device, 1s positioned at the first
apex 16. The first receiving means 20, mn a preferred
embodiment, can be described as an opening or open area to
allow the upper end of the transducer, transducer cable, or
other similar device to pass through or past the shield 12 at
the apex 16. In another configuration, not shown, the first
receiving means 20 1s stmply a clamp or latch attached to the
apex 16. The clamp would have an opening or open area.
The opening allows the top end of the transducer, or cable
therefore, to pass through and would be considered the first
receiving means.

A first securing means 22 1s located at and attached to the
first apex 16 for securing the transducer, transducer cable, or
similar device 1n the first receiving means 20. In a simple
confliguration as shown m FIGS. 1 and 2, the first securing
means 22 1s hook and loop straps 28 and 30 attached on
opposite or opposing sides of the first receiving means 20.
As the transducer 8 1s positioned 1n the first receiving means
20, the hook and loop straps 28 and 30 secures the transducer
8. If a clamp or latch 1s used as described above, the clamp
would be closed and/or tightened to secure the transducer
within the open area or first receiving means 20 of the clamp.
This 1s pretty much self explanatory, and as such a drawing
1s not necessarily needed to understand this concept.

In a preferred embodiment, the first receiving means 20 1s
simply a notched out area of the first apex 16, as shown 1n
FIGS. 1 and 2. The notched out area can be either
rectangular, FIG. 1, or circular, FIG. 2, 1n shape. A simple
hole through the apex 16 could also be used if the transducer
or the connection at the end of the cable fits through the hole.

Other configurations that function equivalently to receive
and secure a transducer should also be considered within the
scope of this mvention. The only requirement of the first
receiving means and {irst securing means 1s that the cable or
top of the transducer, or similar device be allowed to pass
thereby or through and yet be secured to the shield.

A second receiving means 24, for receiving a lower end
or head of a transducer or similar device, 1s positioned at the
end of the second apex 18. The second receiving means 24
1s such that a head of the transducer or similar device is
allowed to be exposed and used without obstruction as
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intended and designed. A second securing means 26, for
securing the lower end of a transducer, the transducer head,
or similar device, 1s located on the second apex 18. These
can be similar or different from the first receiving means 20
and first securing means 22.

FIG. 1A shows one type of a typical latch 36 as a securing,
means 26 to secure a transducer or similar device within the
receiving means 24.

In the preferred embodiment, the second receiving means
24 and second securing means 26 1s similar to the first
receiving means 20 and first securing means 22. That 1s, the
second receiving means 24 would be an opening or notched
out area for receiving the transducer 8. The transducer 8 1s
secured 1n the second receiving areca 24 by the second
securing means 26 by a pair of opposing hook and loop
straps 32 and 34, in the preferred embodiment, or with a
clamp or latch 1n other embodiments as previously descibed.

There are different shaped transducers as previously indi-
cated. The preferred embodiment described above would be
universally adaptable for virtually all types. However, there
are also desires and applications for protective devices 10
for ultrasound procedures of this invention made speciiic to
specific types of transducers. In these instances, the second
receiving means 24 would be made specific to the trans-
ducer. The specific second receiving means 24 could be an
opening or notched out area made to the specific shape of the
head of the transducer, or a specific clamp or latch designed
to interact with a specific transducer(s) be attached. By being
specific, the shield 12 could be attached 1n an exact position.
This would prevent the shield 12 from rotating about the
transducer during use. Some manufactures may also prefer
specific equipment to be used with their devices. This
method satisfies that need.

The shield 12 of this invention, whatever the
configuration, 1s secured on the transducer 8, or similar
device. The operator’s hand can grasp a handle area on the
transducer 8, or similar device, between the apexes 16 and
18, of shield 12. The shield 12 when properly secured will
enclose and protect the operator’s hand from inadvertent
needle punctures.

In operation, the transducers 1s positioned within the first
and second receiving means 20 and 24 and then secured by
the first securing means and second securing means 22 and
26. If the configuration 1s a flexible shield 12, the shield 12
would be bent mto an arc 14 during attachment. The
technologist or physician can then insert their hand 6 1nto the
arc 14 of the shield 12 to grasp the transducer 8. The
transducer 8 can then be used in the normal manner. As the
physician performs a biopsy, aspiration, stent, catheter
placement or any other procedure in which the attached
needle guide 4 1s used, the technologist’s hand 1s protected
from needle punctures.

In the preferred embodiment described above, the protec-
tive device 10 1s attached to the transducer 8 by the adjust-
able hook and loop straps 28, 30, 32 and 34. This allows for
a universal and customized fit for both the user and the
particular transducer 8 or other device being used. The lower
end 18 of the shield 12 attaches above or over the biopsy
needle guide 4 or directly to the transducer 8 or transducer
head depending upon the design and configuration. The
upper end 16 of the shield 12 would attach to the upper
handle area of the transducer or cable extending therefrom.
This allows the technologist/physician to grasp the trans-
ducer in a normal manner while providing a strong barrier
between the directed biopsy needle and the technologist’s
hand. Under normal conditions, the protective device 10,
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when properly used and attached as described herein has
proven to be virtually impervious to penetration by needles.

Having described the mvention in detail, those skilled 1n
the art will appreciate that modifications may be made of the
invention without departing from the spirit of the inventive
concept herein described.

Therefore, i1t 1s not intended that the scope of the invention
be limited to the specific and preferred embodiments 1llus-
trated and described. Rather, 1t 1s intended that the scope of
the invention be determined by the appended claims and
their equivalents.

What 1s claimed 1s:

1. A protection device for hand held ultrasound needle
procedures comprising:

a shield made from a needle resistant material bendable
into an arc, said arc having a first apex and a second
apex, said first apex located at an upper end of said arc
and said second apex located at a lower end of said arc;

a first receiving means comprising a shape, a notched out
area, or a hole through said shield at said first apex for
receiving an upper end of a transducer or other similar
device, said first receiving means allowing said upper
end of said transducer, transducer cable, or other simi-
lar device to pass thereby;

a first securing means at said first recerving means for
securing said transducer, transducer cable, or similar
device within said first receiving means;

a second recelving means comprising a shape, a notched
out area, or a hole through said shield at said second
apex for receiving a lower end of a transducer, or
similar device, such that a head of said transducer or
similar device 1s allowed to be used without obstruc-
tion; and

a second securing means at said second receiving means
for securing said lower end of a transducer or similar
device 1n said second receiving means, thereby secur-
ing said shield on said transducer or similar device such
that an operator’s hand can grasp said transducer, or
similar device, between said apexes of said shield so
the operator’s hand 1s enclosed within said shield.

2. The protection device for hand held ultrasound needle
procedures as set forth m claim 1 in which said shield 1s
made from plastic and permanently bent mto an arc to form
said shield.

3. The protection device for hand held ultrasound needle
procedures as set forth 1 claim 1 1in which said shield 1s
made from a flexible needle resistant material which 1s
bendable 1nto an arc at the time of application and attach-
ment to a transducer or similar device.

4. The protection device for hand held ultrasound needle
procedures as set forth 1 claim 1 in which said shield 1s
made from an autoclavable material.

5. The protection device for hand held ultrasound needle
procedures as set forth 1n claim 1 1n which first securing
means comprises hook and loop straps attached to opposing
sides of said first receiving means.

6. The protection device for hand held ultrasound needle
procedures as set forth i claim 1 1n which said second
securing means comprises hook and loop straps attached to
opposing sides of said second receiving means.

7. The protection device for hand held ultrasound needle
procedures as set forth in claim 1 1in which said first securing,
means comprises a clamp or latch attached to said first apex
of said shield, whereby a transducer cable, cord or upper
portion of a transducer can pass therethrough and be secured
within said receiving means.
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8. The protection device for hand held ultrasound needle
procedures as set forth 1 claim 1 in which said second
receiving means comprises a specific clamp or latch attached
to said apex and having an opening or an open area designed
o interact with a specific transducer or similar device and
said clamp or latch designed to secure said device within
said opening or open area.

9. The protection device for hand held ultrasound needle
procedures as set forth 1 claim 1 in which said shield 1s
made from a disposable material.

10. The protection device for hand held ultrasound needle
procedures as set forth 1 claim 1 in which said shield 1s
made from aluminum or other light weight metal.

11. The protection device for hand held ultrasound needle
procedures comprising:

a shield made from a needle resistant material bendable
into an arc, said arc having a first apex and a second
apex, said first apex located at an upper end of said arc
and said second apex located at a lower end of said arc;

a first receiving means at said first apex for receiving an
upper end of a transducer or other similar device, said
receiving means comprising an open area, a notched
out area, or a specifically shaped area at said first apex,
said first receiving means allowing said upper end of
sald transducer, transducer cable, or other similar
device to pass therebys;

a first securing means for securing said transducer, trans-
ducer cable, or similar device within said first receiving
means, said first securing means comprising straps of
hook and loop material attached to opposing sides of
said first receiving means;

a second receiving means at said second apex for receiv-
ing a lower end of a transducer, or similar device, said
second recelving means comprising an open area, a
notched out area or a specifically shaped area 1n said
second apex such that a head of said transducer or
similar device 1s allowed to be used without obstruc-
tion; and

a second securing means for securing said lower end of a
transducer or similar device 1n said second receiving
means, sald second securing means comprising straps
of hook and loop material attached to opposing sides of
said second receiving means, thereby securing said
shield on said transducer or similar device such that an
operator’s hand can grasp said transducer, or similar
device, between said apexes of said shield so the
operator’s hand 1s enclosed within said shield.

12. The protection device for hand held ultrasound needle
procedures as set forth 1n claim 11 1n which said shield 1s
made from a rigid material and permanently bent into an arc
to form said shield.

13. The protection device for hand held ultrasound needle
procedures as set forth m claim 11 in which said shield 1s
made from a flexible needle resistant material which 1is
bendable into an arc at the time of application and attach-
ment to a transducer or similar device.

14. A protection device for hand held ultrasound needle
procedures comprising:

a shield made from a needle resistant material bendable
into an arc, said arc having a first apex and a second

10

15

20

25

30

35

40

45

50

55

60

3

apex, said first apex located at an upper end of said arc
and said second apex located at a lower end of said arc;

a first recerving means at said first apex for receiving an
upper end of a transducer or other similar device, said
first receiving means allowing said upper end of said
transducer, transducer cable, or other similar device to
pass thereby;

a first securing means at said first receiving means for
securing saild transducer, transducer cable, or similar
device within said first receiving means;

a second receiving means at said second apex, said second
recelving means comprises a specific shaped notched
out area designed to receive a lower end of a speciiic
transducer or similar device, such that a head of said
transducer or similar device 1s allowed to be used
without obstruction; and

a second securing means at said second receiving means
for securing said lower end of a transducer or similar
device 1n said second receiving means, thereby secur-
ing said shield on said transducer or similar device such
that an operator’s hand can grasp said transducer, or
similar device, between said apexes of said shield so
the operator’s hand 1s enclosed within said shield.

15. The protection device for hand held ultrasound needle

procedures comprising:

a shield made from a needle resistant material bendable
into an arc, said arc having a first apex and a second
apeX, said first apex located at an upper end of said arc
and said second apex located at a lower end of said arc;

a first receiving means at said first apex for receiving an
upper end of a transducer or other similar device, said
receiving means comprising an open area at said first
apex, said first receiving means allowing said upper
end of said transducer, transducer cable, or other simi-
lar device to pass thereby;

a first securing means for securing said transducer, trans-
ducer cable, or similar device within said first receiving
means, said first securing means comprising straps of
hook and loop material attached to opposing sides of
said first recelving means;

a second receiving means at said second apex for receiv-
ing a lower end of a transducer, or similar device, said
second receiving means comprising a specific shaped
open arca or notched out area designed to receive a
specific transducer or similar device such that a head of
said transducer or similar device 1s allowed to be used
without obstruction; and

a second securing means for securing said lower end of a
transducer or similar device 1n said second receiving
means, said second securing means comprising straps
of hook and loop material attached to opposing sides of
said second receiving means, thereby securing said
shield on said transducer or similar device such that an
operator’s hand can grasp said transducer, or similar
device, between said apexes of said shield so the
operator’s hand 1s enclosed within said shield.
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